Women with a prior hysterectomy for cervical intraepithelial neoplasia may continue to be screened by Papanicolaou smears for vaginal cancer. The evidence for continuing to screen for vaginal cancer is sparse. Different organizations have recommended guidelines to screen for vaginal cancer after a hysterectomy for cervical intraepithelial neoplasia, however the guidelines are inconsistent leaving many in disagreement. The objective of the article is to identify the evidence of vaginal cancer after a hysterectomy for cervical intraepithelial neoplasia. The systematic search found eight research studies, which met the criteria. A total of 2676 women were followed after a hysterectomy with five documented vaginal cancers over a time period ranging from 1 to 20 years. Given the lack of recent evidence available as to how often patients be screened after a hysterectomy for cervical intraepithelial neoplasia, no new recommendations can be made.
INTRODUCTION
Research has shown too many vaginal vault smears have been done in the United States (US) unnecessarily (1) . The US Services Preventative Task Force (USPSTF), the American College of Obstetrics and Gynecology (ACOG), and the American Cancer Society (ACS) recommend stopping the Papanicolaou (Pap) smear after a hysterectomy if the surgery was done for benign causes (2) (3) (4) . However, guidelines are inconsistent for women who had a hysterectomy for precancerous reasons leaving many clinicians in disagreement. The paper will discuss the need to screen women for vaginal intraepithelial lesion and vaginal cancer, who had a hysterectomy for cervical intraepithelial neoplasia or precancer. Research studies will be reviewed which have focused on the subjects of vaginal intraepithelial lesions and vaginal cancer status-post a hysterectomy for cervical intraepithelial lesions. Recommendations of future research will be discussed concerning the length of time screening should occur, how often, and the necessity of screening.
SOURCES
A systematic literature review was conducted in PubMed for all peer-reviewed studies published until September 2009, with no specified start date. Studies were included if the authors reported cervical intraepithelial neoplasia as a cause for hysterectomy. Studies not reporting the use of a hysterectomy or articles written in languages other than English were excluded.
CLINICAL MANAGEMENT ISSUE
The US had 11,070 cervical cancer cases and 3,870 deaths for the year 2008 (5) . Cervical cancer is the second most common cancer in women worldwide with an estimated 493,000 new cases per year (6) . Due to the introduction of the Pap test, cervical cancer has decreased by 70% in the US (7) . Cervical cancer results from the progression of preinvasive precursor lesions called cervical intraepithelial neoplasia (CIN), or dysplasia. CIN is graded into mild dysplasia (CIN 1), moderate dysplasia (CIN 2), or severe dysplasia (CIN 3) (8). The American Society for Colposcopy and Cervical Pathology guidelines for the management of women with persistent or recurrent cervical intraepithelial lesion 2 (CIN 2) and CIN 3 include hysterectomy as treatment only when other treatments are not feasible (8) . Women with CIN 3 have a 31% risk factor of developing carcinoma of the cervix if left untreated over a 30-year time span. Women who are treated for CIN pose a risk of 0.7% for developing carcinoma of the cervix over a 30-year timespan (8, 9) .
Vaginal cancer is a rare occurrence, comprising approximately 0.3% of all invasive cancers in women and 1-2% of all gynecological malignancies. Approximately 3460 women in the US were diagnosed with vaginal cancer, and 870 women died in the year 2008 from vaginal cancer (5) . Women with a history of CIN grade 3 are at an increased risk for cancer of the vagina (10) . Other risk factors for vaginal cancer include a previous abnormal Pap smear, early hysterectomy, cigarette smoking, less education and a low family income, a history of genital warts, radiation therapy, diethylstilbestrol (DES) exposure, and a compromised immune system (11) (12) (13) .
The natural history of vaginal cancer remains unclear (14) . Prevalence of persistent human papillomavirus (HPV) infections is similar in both cervical and vaginal specimens. The HPV infection has rarely shown to cause a cytology abnormality in patients with a hysterectomy, especially when compared to cervical cytology in non-hysterectomized patients. The transformation zone of the cervix maybe more predisposed to a carcinogenic insult by HPV rather than the vaginal canal resulting in less common occurrences of HPVrelated vaginal cancers (6, 15) . Seventy to eighty-percent of all vaginal cancers are from squamous cell carcinoma, which has been associated with HPV infection (11, 14) . Vaginal intraepithelial neoplasia (VAIN) is known to be a precursor to malignancy (13) .
EVIDENCE
Approximately 20% of women in the US have undergone a hysterectomy. About 6-10% of the hysterectomies were done for precancerous reasons or CIN (1). Continuing to screen for vaginal cancer is not necessary if the hysterectomy was done for benign reasons (2-4). The USPSTF (3) recommends discontinuing screening with Pap smears after a hysterectomy which was done for benign causes, excluding the women who had a hysterectomy for cervical neoplasia or cancer. The USPSTF recommends continuing cytologic screening, but gives no recommended time frame.
The ACS (2) recommends after a hysterectomy women discontinue cervical cancer screening, unless the surgery was performed for pre-cancer. CIN 2 and 3 are not considered benign, and follow-up cytology is recommended every four to six months until three negative documented and consecutive cytology tests have been achieved. The recommended time frame to continue screening is within an 18-24 month period following the hysterectomy. Although the ACS has guidelines in place for women with hysterectomies for CIN, the guidelines state the data is limited to support the recommended guideline (7).
The ACOG (4) recommends continuing cytologic screening after a hysterectomy for women with a history of abnormal cell growth (classified as CIN 2 or 3) annually until three consecutive negative vaginal cytology tests are confirmed. Once three negative cytology tests are confirmed, the women may discontinue routine screening. The recommended guidelines are listed in detail in Table 1 . Due to the lack of agreement in recommendations, many clinicians are left without clear guidelines as to when it is appropriate and safe to stop screening for VAIN after a hysterectomy for CIN (1, 14) . The USPSTF recommendations assume an indefinite amount of time for vaginal vault smears after a hysterectomy, while ACS and ACOG do not. The recommendations are based on the rationale both pre-invasive and invasive carcinoma of the vagina have been found years after a hysterectomy (16) . The recommended guidelines do not mention the impact of HPV types on the incidence of VAIN.
Pap smears can cause considerable stress and anxiety to the patient (17) . Given the low detection rates of vaginal cancer, a review of the literature will be used to weigh the risks of cancer in order to justify the cost of frequent vaginal smears and the potential stress and anxiety to the patient of frequent vaginal vault screening. The opinions of the research authors as to the recommendations for screening will be discussed. The question raised is how often and for how long should women be screening for vaginal cancer after a total hysterectomy for CIN 2 or CIN 3. Table 2 summarizes the data from the abstracted papers. smears were found in the study. The results found 98.4% of the women had a negative cytology at ten years, 97.7% were negative at 15 years, and 96.5% were negative at 20 years. Thus, 1.6% developed abnormal cytology within 10 years and 3.5% within 20 years. Two cases of vaginal epithelial lesions were reported after 12 years and one with a cancer diagnosis 16 years after the hysterectomy. The authors concluded the cause of vaginal epithelial lesions was due to the original CIN lesion, which was not completely removed with the hysterectomy. Recommendations by the authors were to perform vaginal cytology of women with a hysterectomy for CIN for two years. Once all three smears are confirmed negative, the follow up schedule can conform to the population guidelines.
RESEARCH STUDIES
Gemmell et al. (21) performed a retrospective longitudinal review of 219 women who had hysterectomy for CIN 3. The study followed the patients for 15 years. Of the 219 women who had follow-up after 10 years, eight (4%) had abnormal smears. Of the eight abnormal findings, six reverted back to normal with no treatment. Two women had an abnormal cytology the first year after the hysterectomy. One had VAIN at 10 months, was treated and found to be normal at five years. One subject had VAIN at seven months, had a total vaginectomy and was found to be normal at five years. Another subject had VAIN at 16 years after the hysterectomy and was lost to follow up. None of the subjects in the study developed vaginal carcinoma. The authors conduced a second retrospective study with 60 subjects identified from the gynecological cancer registry from 1957-1987. All 60 subjects were diagnosed with vaginal carcinoma in the Tayside Region. Of the 60 subjects, one vaginal carcinoma occurred in association with a diagnosis of previous CIN at hysterectomy. The author concluded the incidence of VAIN after a hysterectomy for CIN 3 was 0.91%. The author recommended women who had a hysterectomy for CIN 3 be screened every six months for the first year, then at year two for a total of three screenings. Once all smears are normal, screening with the normal population guidelines is recommended. The author noted screening at 5-year intervals would have a cost savings of 113 visits/smears over 10 years, thus decreasing a clinician's workload by 0.3%.
Hellberg and Nilsson (22) followed 154 women who had hysterectomies for CIN 2 and continued to have vault smears annually. Out of the 154 women who had a hysterectomy, four had a recurrence of the disease in 10 years. None of the subjects progressed to cancer. The authors concluded the 10-year cure rate is 96.4% for women after a hysterectomy for CIN (22) .
A study by van Nagell et al. (23) followed 144 patients with confirmed CIN who underwent hysterectomies within four weeks of colposcopy without a cervical conization. All subjects had a colposcopic examination of the vagina to rule out vaginal extension of cervical neoplasia. The participants were followed for 12-120 months receiving a vaginal cytology every three months for two years and every six months thereafter. No cases of VAIN or vaginal cancer were reported. The author noted some complications related to hysterectomies such as blood transfusions and urinary tract infections. As a result, consideration of patient morbidity and postoperative complications should be considered as to the necessity of hysterectomies. The authors concluded adequate colposcopy and hysterectomy is an effective therapeutic procedure in women with CIN. The authors gave no recommendations for screening for follow-up.
Fawdry (24) studied 1062 women, all who had hysterectomies. Twenty-seven had a hysterectomy for severe dysplasia and 1035 had carcinoma-in-situ. Out of the subjects, nine women had an early recurrence of VAIN in the first year and one was diagnosed with cancer eight months after the hysterectomy. None of the women died from cervical, vaginal, or vulvar neoplasia. The author noted on 100 occasions in 45 women, false positives results were reported. The author concluded that performing at least two smears in the two years after a hysterectomy was essential. No recommendations for screening after the two years were discussed; however, the author pointed out the very low detection rate does not justify an annual visit for screening. 
DISCUSSION
A review of the literature found a total of 2676 subjects who had a hysterectomy for CIN. All subjects were followed for vaginal cancers over a time period ranging from 1 to 20 years. Five cases of vaginal cancers were documented in the research. Further research is needed to assess the effectiveness of Pap smears in detecting vaginal cancer following hysterectomy. Research related to HPV testing and vaginal cancers need to be evaluated. Most of the studies available reflect the 1990's and does not reflect the better understanding of Pap smear testing today. New technologies have risen with Gardasil, Thin Prep cervical smears, and digital colposcopies. Some of the studies were performed before colposcopies were routinely done and available. Babarinsa et al. (19) suggested a lack of colposcopies could cause residual disease suggesting incomplete removal of the original disease.
CONCLUSION
Healthcare cost savings are increasingly important. Limiting the amount of inappropriate use of Pap smears could have a substantial cost-saving effect on health care. Given the lack of recent evidence available as to how often patients be screened after a hysterectomy for CIN, no recommendations can be made for screening women who had a hysterectomy for CIN. Only a few women developed vaginal cancer in the research available. Requiring women to continue frequent Pap smears may seem unjustified. Following ACOG (4) recommendations of three consecutive negative tests may seem appropriate until more research is available. Continuing to follow ACOG recommended guidelines includes annual gynecologic pelvic examinations regardless of cervical cancer screening.
